The papain-like cysteine proteinases NbCysP6 and NbCysP7 are highly processive enzymes with substrate specificities complementary to Nicotiana benthamiana cathepsin B.
The tobacco-related plant Nicotiana benthamiana is gaining interest as a versatile host for the production of monoclonal antibodies and other protein therapeutics. However, the susceptibility of plant-derived recombinant proteins to endogenous proteolytic enzymes limits their use as biopharmaceuticals. We have now identified two previously uncharacterized N. benthamiana proteases with high antibody-degrading activity, the papain-like cysteine proteinases NbCysP6 and NbCysP7. Both enzymes are capable of hydrolysing a wide range of synthetic substrates, although only NbCysP6 tolerates basic amino acids in its specificity-determining S2 subsite. The overlapping substrate specificities of NbCysP6 and NbCysP7 are also documented by the closely related properties of their other subsites as deduced from the action of the enzymes on proteome-derived peptide libraries. Notable differences were observed to the substrate preferences of N. benthamiana cathepsin B, another antibody-degrading papain-like cysteine proteinase. The complementary activities of NbCysP6, NbCysP7 and N. benthamiana cathepsin B indicate synergistic roles of these proteases in the turnover of recombinant and endogenous proteins in planta, thus representing a paradigm for the shaping of plant proteomes by the combined action of papain-like cysteine proteinases.